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Abstract of JP2002068890 
PROBLEM TO BE SOLVED: To produce a 
high quality epitaxial thin film of a single crystal 
zinc oxide free from stacking faults. 
SOLUTION: A method of producing the 
epitaxial thin film of the single crystal zinc 
oxide comprises forming a first layer 3 being a 
buffer layer and comprising polycrystalline or 
amorphous ZnO at about 400 to 500 deg.C on 
a sapphire substrate 2 by an organo-metal 
vapor phase growth method, then forming a 
second layer 4 comprising a single crystal ZnO 
at about 800 deg.C on the first layer 3, partially 
forming a mask 5 of Si02 by a photo- 
lithography technique, further selectively 
growing the single crystal ZnO from each 
exposed part in the mask 5 of the second layer 
4, and forming a third layer 6 of the single 
crystal ZnO grown in the horizontal direction 
on the mask 5 from the single crystal present 
above each exposed part 7. The laminating 
defects 1 1 in the second layer 4 are 
intercepted by the mask 5. 




Data supplied from the esp@cenet database - Worldwide 



0»fl*MHHr OP) (12) & 6§ & * < A) 



oimhmwmmm 

#082002-68890 
(P2002-68890A) 
(43)4MIB gttl4<P3B 8 0(2002-3.8) 



eointa 1 

C3 0B 29/18 
C2 3C 16/40 
H0 1L 41/18 
41/24 



PI 

C3 0B 29/16 
C2 3C 16/40 
H01L 41/18 
41/22 



4G077 
4K030 



101A 
A 



ttR2O00-265774( P2000-26S774) 
JMH2*P9fllB(2000.9.1) 



*»* OL (£ 9 JO 

CTDttWA 899000046 

ft»ftfC*lttE*fc3lB*«I ***** 
(72)585*3 SEB Ml 

***** 

C72)9Wi# SB 

ftgJft**Tfrfc*gfrB*'f ***** 
C74)ft»A 100076657 



(54) ww®*^ zno**mt*®«a*tt 

(57) IS»J 

&tCi->T. tt4 0 0~5 0 0KrC£ttftifctt7€/U 
L. ;cOS1JB3±K. «80 0X:-CmefiZnO^ 

fc. SfelC. JWSftZnOtr. *2*4<0T^ 5*»*> 

eftZn0O5B3»B6£#JS'f*. T*? 5fc.*oTS 



9 8 7 9 7 ? 




11 11 



(2) 



#9)2002-68890 



10 



SKIM***. #tSft±^ur=e;U7r^z n o 
*«<>lft«»l*fc. 

.*?k . 

jJU£A*>ZnO*>felS;'). %1*<mX9*hWltA*. 
T Ui*3Ji k **t»r k **«Bk*6 Z » <>*» 

a. „, 

#6ftcozno*»«.fi>). *3**>»a!r?x?**>R* 

Sftfci? l-oOBSiiSMhfC, JI*tfl*lfclS#t«>k 
fcUC SMC locoSaiSS^w^ttfB^ 

£«>¥*fM.t£> Z n O frSOHjW&KSfl* £ k * 
6 i t i 3Ki. 

taWW4 J Sl:JtJS2<03l4 BO^fc< k fcflffiffiS 

£*>¥**l.tfc. ZnOtr*W|jWMUtfl*£fct: 

IMS* 5] S«Ltfc. ««ftlUMMW*t»lia 

c0Zn0*«##£*U>i&«*»t\ ZnO<i'ij|Si»l 

«1«±K. *tt*KMfl*«&C. #t&ft*>ZnO*< 

»2Ji±«-»»*ifflw*iaBieiiiwfH*'ft**"» 
arc. »2JKo-rx?*»feRassn>iJtai»*±-c»* 

(jMamam) 

[0001] 

ift*msL*i&mtim *jhrl. z n o (SMts 

(0002) 



20 



34ffifrC<i. ^aa^^V^ZnOcolMaftBl* 5 *** 
hi. 

[0003 j jaw^vvwai«Hi«i-*«*>fc« 
■WW**?**. smcwi**** 1 ***'** 

(0004 J 

HWttWtfcL** *NBoanii. *B 

*«^V»WiHt<0ZnO3Rttfl«r«8W-6kktfc. **> 

(00051 

A«*lJlfc. «m.fc*a«**~ fcttftWZnO* 
fejSi*2J8k. »2»J:tf>-«»*«aW*«S06» 
ttttfiAWb&tVX^k. Jt»lfe&<0ZnOa>A>l£9. & 
2S<fl-7A7iPkS*£iifcSai6S#"^ WA^fflKJ* 

f>. -7X^±T«t&ftKBlXT«ftt^»3«i:Sr*0 
£ t * Ita k 1** Z n OX$f . 
(0006] *m£& itt. IHLhfc* 1 8*^** 
ft. ;oSBl«(i. £«fi*fcttT*/U7rx*>ZnO 

fr**9. v>fctf««Skl/t4>»**IW:+. 
lB«i. lS*k. »l»±C»«**l*«ttAZnO<0 

tz&&*&. mnvbhmmt. Raises* 
t»2«toiatci«is*i6itfci^r, s«k»2 

fflfcWt^^«J:V!!M»5R«R^k*oJlt:jeHtfc» 

( o o o 7 ] a i JHfc&dWi^i. »2iBc 

S52«tf>£ffiWBJ&3itfc S i OjiORWB^? * b'J 
y^97-ftt»«rfflV\Tv ^kitf<BftV>JF«iraBC*: 

(0 008] $S,lC*efi<9ZnOa>£ja4*3JB*tt 

±ta->-c*st*. ;dtt»2«<osais^k-7x 

7±k*. «ttAZnO<OfS3«f«9Ck ^T'Si. 



30 



40 



(3) 



HB82002-68890 



3 



[00091 ^*?±fc«i#ISftZ nO<0j££*<S£ h 

<ojftft#g£ * k *3 aWWftta**" * t&n&tfi 
HWfc LT. *k iiffitiife«»«**^ (tt»MOV 

pe) ««wf^.*. ira*«Maj**i»*. fl^ae 
fcf«w*is««BreA*«>-e. .BSoaHRi***^ 

6gk**. £it/tlli2«0>xe**S'**«WWW 

www * c t *<-cs . 

ftZnOR3rftttt-*;ktf-C&6. Z<ntiKcM«A 
ftwrnk******!*. tffliSM^W 

[00 10) 3S*ti. -t7r4rC*->T*»AV^. * 
(OiafrfckiK. Si.GaAs. G*PKi.V4lWj: 

[oo i n 4fc*»wi. ««aaww«Jt*-c^ 

k Sr^OC k 5r««Sk 6 . 
[0 012] MWsfUtf. *3l±fcli. *2S<» 

0. «ffliOfi£?l>$W*^ka t -C&. *tgftZnO*>fe 
«fc»4«O l ftai8feK!S<^ik* t TS4. ««J 
-7X?»i. ma^x^kHa^ttfi^^lKO. fcki. 
tfs i o»=5rk-o«S«W*tt«*Wp^«*. W4«t. 

[0013] *fc*JKWi. i9Jfctf>JB3 S<0^*< k t> 

<vm*mvt>*). z<vm*m±.£. znotfctt* 

iMM3iit£k MWk-r *W«rC**. 
[00141 W»coS84 JBO'>«:< k i> 

tfJSHMWC* *) . £WHM±fc . ZnO 



[00151 . * 3 ** fc,4 *i*s; 

*< k b*mt&>*vf*to* r-r ut n»i*u 

i*«r*Stiwki«T**. W3*ifc»i»4*0* 
S3«4/ySMlCttKWtfl«tt 

* . «SHW8A. 8 S i k UfiWE. 

T) ftfWWWG*** 1 **** 1 ** ZnOti. « 

[00161 *fc*»3Hi. «Lb«=. £»&«SMflJ* 
fi^T*eft^Z n 0jW&£8fl&a**iS-C. ZnO 

*ea«ozno*<©«sn6iaKT-. *2« 
a38*utsas»*-t"cw**' 6 > l;: * ttft<oz n ° fe *^ 

k £««k f * Z n O jR«fiOKS^ffit'ft 4 . 
[0017] *WSt«i»f. 

mxtMom&MK. «RWfcJ*isfiZno*i£ 

fcCktf-CS. *o#ISAZn0<0ftSaK$r8< 

rtftayK^^soft-cfc*. t*'t>* znO(o««&R 

[00181 

40 2n09M*«l«4*«^*SWIIHHBrc**. ^7 

x»zno*»fe*fc»iJB3k> •eossiasiKje* 

8*lft»lSft^)ZnO*»fefltfcW2flr4k. *2«4± 
<0-»***«t*^^5k. m6ft*»fe**»3« 

k£tfSiO**»feAS. »3i86tt. lll214<D-r^ 

iwi*) citfttfcjiittft8k. -t<oasas»»7±^ 

50 eft9k**tr. »l«3k*2B4kCtt, ^<o*» 



(4) 



[OO19l02*5«J:tf03tt. 01fcSte*U>ZnO 
*ttfi<OSefi*^fcSHtSBHTfc*. 02 (1) fc* 
SHi^7T^TA^«*a«2* t »«Sn. -to-* 

io-r. ^titf»4 0o~5oowitt»wfl!aaft^ 10 

KT'li. »103*>ZnOli, #*£ft?«±$r<. £8A 
i£ttT*/W7r*-C*>*. Sl«3<0W*li. 5 0 n 
mSJKT'ftO, 1 0~5 0 0 nmSKf t>^V^. 
lJ13«i. «E2k*ISftZnO*»fe***2«4k» 

lla*Wtri. 

[0020] #£02 (3) fc:*?ix*J:-5fc. 
aSvffl^Stcio-CW80 0 , C<oa«-C*ttftZnO 20 

*»S>«4*2«4jWBJS3i1.*. 5B2JS4U. Kbti* 
2-5 jumgJfcOJP*****. JB1«3<0X»1 1 a 

1 liW&dWft.*. 

[0021] -f-C-C02 (4) *2 
«4±(C±ffi^fc/c->T S i OtiPhS.hW.WB 1 4 

[0022] 02 (5) fc*Sft.6i3fc. 8HI114 

nr. m2<a4*<sa585#7-csai**u 1 

4U. 7^.?5ttT»2*4±fc:»#-*-*. VA?5 
li, fcfcAtf«Wl MTU «WWh7«>«W2**»t 

[00 2 3] -WtUT. VX^SWgAW. fcfcAlf 
0. l/.ratftO.eWlti.ftti^OMmt* 
»). 8!iiffl#7<DtIW2(i. 5/imT«>->Tt>iV>. 

( 0 0 2 4 ] 9IRSE3 Sr#5HU-C. -toas ( 1 ) "C 
ti. Vim<rffl2 (5) tsanSKBT. *ffl&R»« 
ifc&actci^-t. *>8 o ox;oiaacr. JWSAZncxo 40 

xe* 5. wmmm^mt. it 

L"09><. $^#teft84*fi*-»i:*CfcKJ:-'-C, 
fc<O03 <2) tc*$*UJ;3fc. #ttfl8«. 

7±<04MSft8Wi. »2JB4rt<0K«l liWtfct. 
[00 251 KB&3B3 (2) *B£H»» 
J&5fcfci*ZnO<?9JWSft8. 9<0Xt?4f^H« 



ttW2002-68890 

6 

«6MBJ£2*t&. *3»6<0**dl«. -WfctT 
<0#ttft8fc*>*. Ltz^XX 

i o o 2 6 1 B4«.- wa&swffljfi^^ «rr*R 
ajsai 6ojMHfcLfc*80-c*>*. 515«rjbs« 

1 7rt<0Hrt5ttt*7'^ 1 8±tcS«2* t *tt?^ S 

aaswa-on 9<DBsm:t^x, ws.2<ni&sum 

SSfl*. »1«3, »2*4fcJ:t/$3J|6*Dxe* 

A*{!»5S*U Zn (C.H&) i (BSfcDEZn) 
S22*^Kfl^kUT«l&S*l&f:fct^ NtO 
ifi, m&2 3*t>m$tll>. «l£S2 2»f»*)DE 
ZnWUT. Zn (CH 3 )i (S&ftDMZ n) fffflv* 
fetlTt>J:V>. tt»82 3A>f>ONtO^«iT. NO: 

[0027] *3Mb<»m<rft-m F-7tCfc* n# 
*>*i*fcJB*>-Wc. l I -v Hfc* 

4/t««»Ottt#»24*^»t<!.il*. iOfl«Sffl24 
**4,UL fcfc*U3fc***>fc*>«>Cd (CH3) t <« 
»DMCd) *R*&l/tt>J:H. 
[0028] 05ti. *»BBo>^tS<offi<^!l8<OZnO 

%tmi a[±, 01~B4»CRBlLri?aL^ZnO3R 

V)-?Z 9 2 614, SBG<0V.*? 5 i: . 
mrrx^2t\t. »2JB4<0TX^5A>«>OSasS# 
7(0tS±*T, »3JB6±^-S8»«rttSIt«. w<0l« 
8r?*?2 6«i. /ititfS iOi>i:if<o«SW6IWt« 
fiA^tfci. *3JB6UlV«l»-7X^2 6±Wi. * 
«A<0ZnO*^*«.*4«3 »4« 

3 sswetfusmr?*? 2 6*^sa}?ftfct, ? 

1 OCOSaJSfl-2 7±T»**lfilt:«*-*-**tefl3 2 

ftti**SA3 3ki*tt. 05fc*SiX*ZnO»» 
fUa-m. »K*2iii^*3fl3. 4. 6tC»lS 
SiliflW«ttl 1«. *W!r?*?2 6fc:J:-DTSeKS 
*l. U/S*»->t»4a31fc«. wOi^^BW^l 

^V^SftKOZ n QWmti&tl* Zl&Zh. 
[002 9] 0611. H5tC^$lltZn03Rttflla 



(5 

7 

i Oi 3 4 tfJBlfcSft S . CKOttWfl 3 

4U. W5ftO02 (4) C*Jf*l£tS!W14fcra»«r 

[00 30) <KK06 (2) t^$iX*^">K. BWB 

K 04O»J6Kai 6 fcJBwctftMtSHMB**^ 
ttX, SIB»»2 7.tC#ttll3 2 
4WMMtfti6tJ:*itf. *3«6tf>BaSStt27Kfc 
HT«*«61lWZnO*t«SU. «B0VX7 2 6±t: 

[00 311*8A3 2*$Maft*£**;ii:C*-> 
r 06 (4) »c*$*t5J:p*:. *tf5tSJl3 2tt, * 
Rfr?*? 2 6±T<«ri*!fc*«fC»ttft3 3*«fi££S 
tli. cn<b<0*«A83 2. 3 3*5 

100 32] 07 »±. *ffci9!<?)01~04fcBBil/Ctt 
JfcLfcZ nOMD 1 fcfflUfcfc**?- 3 6<OWB0-C 
Zn0*»«lOSJ3«6J:t:tt. THWI 1 - 
TSft. n#ifcUpJBwWix:^:fr<O i ^K*3 7 
kSil*. £*>*WWt3 7±fc. ZnO*JiOt04«O 
WMm*»6«fcfcitfDMCd*ir*#trl*Mrx 

JttfcJB384>Jt.C«i$S>K. n»4ttipJB 
w^i*h*><6^r<o4 s #**3 9* 1 »*S*x6. c<o*W 
ftl39i4fc. ZnOS««tUTtaWH-7J 
nXMt&Zixi*. *mt*93 7tii:1/*mm3 9tz 
»i. «S4 1 . 4 2##f£S*l*>. »3fe»3 8C*it« 

ir>T. aj^$n63t4 30ft«r3!JftLTili»f*C:t 
#-C*4. JfcJOISTtfafcOK, 07«cfc»*SZnO*tt 
fllKfUT, 05J3«fctf06fcHai/CffB«U:Zn 

[00 3 3] 0811. xmia^M&n&fBtr&wz 

*^4 4<O*t«0-C*6. £«4 5<i. fcfc;ltf*7T 

a£®£L. Sfcfc^raZnOJ&Hfil. UiCZn 
0£m*fc-f&¥3K*a*«*-*-&*irL-t. ZnO* 
*4 7^5 3jW0***1. *fc£S4 5±coSl»fi5 
4±K$lS£ft^4?aTo-t:-y-*5 5CU. *SHB 
CtJEoZnO^f 5 6A«»«5n6. fSflfc*/**^ 
7fctt. ZnOfcJUwt. SIMffifc <fc l/SSSffiSffi f 7 
yi/X:?*fc'tf>ZnOj&?5 8«gBlft3ft6. 08tc*$ 



«SB2002-68890 

8 

XMYVtltV)* «B»51USAW (Surface 
Acoustic taveStSWS*) 71*'. •**52ttS 
AW»fi», #«g»5 3»4ttl]ffl«W!*>-9^^ 
(«»FET) SAW**, *HM*5 6Ji»S»t* 

6 [ 0 0 3 4) *fHW8*«^a*S*«rl)l'5W4 • 0 1 - 
04(cWafCfflifi^ZnO»««H=*iV^. Zn 

OI*ciW7T-(raHLbKMOVPE»Cl l J«ft* 
, He-Cdl'-f («*c325. Onm) KJ$ 

PL (!*otolmineseene*7*WI'S*?**X) 
tfX e 5 V 7*K X h&StiWSSifi ->*: . 
[003 51 098J:tf01 OtcSffl <RT) tii.tfl 

3. 29 eVfti£<oeaB)S^^38 
«^^ffiM■C^> , ). -ttftfMIWil 14meVT&$. 4 
fc.Ifl*-C<0MOVPE!R£Z n OT'OP L3ft#fctt 

SK. 3e?«K5HAJttZnOTl>4J:Si.&. 15K 
0 fcfcvvtti. 3. 3 5 5eVfc*r-?W*-7»HBWIft 
jg? <D»X) Ci$fcigirfl*5Bfc#£em\ -to 
¥ffil»±4meVi:MBET«ilrSivO>l>ffi2. 5m 
eVt3ft<. L07*/VU7*y*i9WfclUfc3*l 
h. Sfc(C»v*5rftefc3. 37 0eVlcitr-?#H 

[0036] *fWM«S fcc<X*£»*ftofc. z 
nOli, affi4A:licffl-*7T-f7£1S2±U2 0 0T 
orrOattMOVPEffiCiOflt^ti-jfc. ZnK 
8fc l/CHDEZ n, K*K8fc Ufti. *ffl-Ctf>l?B 

v>Nt04-fflV\fc. 4^dfY'JT^kLTWSt5KS 
jRtfflv^ -t7T^rs«2<i'jr7^wxft9 0 0x; 

1 O^t-T^^ 'J ^fcff 
[OO37]011<±, [DEZn] (DEZn<OK 
fi) =6jumol/mi n> £«a«700T;, fiE^ 

^rf. i)-7T>f'T«fi2±^iItt«*K:i3vn:ii. R 

^bZtfflb. ifcS«iaK500iCT«iaj£«Lfc 
40 M'-y7T«-CJbt*l*3Ji'v<0lfiS'C»i. NiOg5« 

<J5femi±1>-7 t W TWBaUnZ n 0*«tc*}V^»±tIJ 

LTV^. 01211. ZnO»««ltfcJtl>36«2<0 
tt«ttT. Si. GaAstJit^GaPSffl^/ifcS 

ia-CO«8ttt*Srw+^57r*i. Sfi2<0««A t « 

50 fc. 



(6) 



«B2002-68890 



[0 0 381 01 3ti. *frft<!»<0*IBS**'** x 

2JB3<orfuw«a*. 20 **** 60 *!:!£if-!: 

tt4«MH» 6 lT***t* dOl' 1 ) EHW. 60 
100391 m 

[0040] zbtzWtovxrizx^x. »3«^wa 

[00411 X $4»3 JMfcltfM JthfcaFlift 

**• 

[00 42] ZnO*fiflOSIi3i t 3*>fc»i3B40 

t\ *a*«Ma«ft8rcxe**s'*/ws*s**<'> 
^ifcji»3a<oMs(i-7x^*>*>«osais#ta»w 

+ -/TO** ?A<Z n.OCjfi«l LfcG a N<0#|£B*<C 

u: ^a^r^t-rs.isifc-f i«ofc»L-c. *#ui 

[0BOM4&BHM 

[0 1 1 *RBfl<9SettO-#SSW>Z n OjRtlfl 1 
[02)01 KinSiU Z n ORJffiwR&friS 
[03101 IZrHZtli Z n O^TOORii^fc*** 



10 

[061 05K*«*ie>ZnO»tt»l a<7>«JWr£* 

[07 ] *#WO0 1 -04 WSHILTffiJS U:Z n O 
jft«flltfflv^lbt*^36<OBiiB0-CJ>*. 

[fas i xfmnmrt&wM** 11 *** 4 4<0 * 

[09] (RT) CtHtfcPLXi*!-***** 
[0101 lSKMStttPL********"''* 7 
[011] [DEZn] (DEZntf)i8S)=6«mo 

i/min. atsa«7oox:, owm* i "Wats 

[012] Zn63MWlKi«t**«2«>*Wl:t 
Si. GaAs*Jj;tfGaP8:fflV*fcfc#fcfe»t* 

[tg 1 3 ] *ft3fcBB$<o3^*ir*-rxa0^-c*> 

(SF^SHBl 
1.1a ZnO#tt£l 

2 SK 

3 SUA 

4 82* 

5 "7*7 

6 931 

7 saj»# 

2 6 HM"?*? 

2 7 Lol-onSibttft 

3 1 SMS 
36 fc5t*T 
3 7 



4 



(011 



::::::i»3lh:::::4 ? -*nj::. 



-5 



(7) 



t«82002-68890 




1 



<9> 



fcB2002-68890 




F?-A(##> 4G077 AA03 BB07 DB06 EA02 HA05 
HAH TA04 TA07 
4K030 AA01 AAll M14 BA47 BB02 
BB03 B805 BB12 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

ta/BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
EVADED TEXT OR DRAWING 
□'blurred OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

(3 REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



